The ubiquitin-protein ligase activity of Hdm2 is inhibited by nucleic acids.
The proto-oncoprotein Hdm2 is a member of the RING finger-type family of ubiquitin-protein ligases E3. The RING finger domain is assumed to mediate the specific interaction of an E3 with its cognate ubiquitin-conjugating enzyme E2, which catalyzes the covalent attachment of ubiquitin to substrate proteins. In addition, the RING finger domain of Hdm2 is involved in Hdm2 homooligomer formation and has the capacity to bind to RNA in a sequence-specific manner. Here we report that interaction with nucleic acids interferes with both Hdm2/Hdm2 complex formation and auto-ubiquitination of Hdm2 in vitro. Furthermore, although binding of Hdm2 to the tumor suppressor p53 is not inhibited by nucleic acids, Hdm2-mediated ubiquitination of p53 is significantly decreased. Taken together, these results provide the first example of an E3 whose activity can be regulated by direct interaction with nucleic acids.